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In this paper we review conceptual arguments 
and empirical evidence related to two potential 
sources of market failure involving energy secur- 
ity. In doing so we consider several questions 
involving the distinction between externality and 
market inefficiency, and the distinction between 
market failures that are amenable or not amen- 
able to correction given our current understand- 
ing of the workings of an economy. Several 
conclusions follow from our analysis regarding 
the potential sources of market failure and pos- 
sible remedies. The problem of excess wealth 
transfer from exporter market power may be an 
issue, but current knowledge of oil market be- 
haviour is too weak to support a strong conclu- 
sion. Other supposed costs of oil import depend- 
ence also are not well grounded, including 
externalities related to the vulnerability of the 
economy to energy price shocks. 
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For at least six decades, energy policy in the USA 
has accorded petroleum a special status in which its 
value to society is regarded as greater than its 
market price. On the basis of this view, the US 
domestic petroleum industry for many years re- 
ceived special tax treatment that was intended to 
encourage domestic production, while at the same 
time production restrictions were imposed to pre- 
vent a reduction in the market price. When cheaper 
oil imports began to threaten domestic industry after 
the Second World War, national security concerns 
were invoked to impose an import quota that lasted 
from 1959 to 1973. 

The first oil price shock in 1973 heightened fears 
about the effect of rising oil prices on the US 
economy, and policy makers began to talk about the 
hidden costs of oil imports. The economic concept of 
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an externality was used to argue that oil imports 
imposed costs on the economy that were not re- 
flected in the market price of oil or in private 
decisions regarding the use of oil instead of other 
alternatives. The value of domestic oil (or domestic 
substitutes for foreign oil) was regarded as higher 
than the market price, thus perpetuating the special 
status accorded to oil in earlier decades. Concerns 
also arose about the apparently deleterious effects of 
energy price shocks on the macroeconomy (employ- 
ment, capacity utilization, inflation). 

Legislative proposals to limit oil imports, encour- 
age substitutes for oil imports, and improve energy 
efficiency have surfaced regularly since 1973. Energy 
security figures prominently in the Department of 
Energy’s 1991 National Energy Strategy.' The 
National Energy Security Act of 1992 (S.2166) called 
for the promotion of alternatives to oil based motor 
fuels, the development of renewable energy sources, 
mandated energy efficiency standards and, until it 
was deleted from the 1991 version of the bill, 
development of oil and gas reserves in the Alaskan 
National Wildlife Refuge. The alleged benefits to be 
gained from these actions result from their contribu- 
tion to reducing oil imports and limiting exposure to 
energy price shocks. 

Quite apart from the debate over oil imports and 
energy security, energy production and use create 
other externalities in the form of environmental 
costs that do not enter into energy prices and private 
decisions regarding production and consumption. 
Consequently, there is growing pressure to internal- 
ize those costs in both federal and state policies.” In 
the debate over the accuracy of estimates of the 
externalities, and over the wisdom of using this 
concept in regulatory policy, it has been argued that 
all possible externalities, including energy security 
externalities, should be taken into account. 

While the concept of energy security externalities 
has been introduced in a variety of energy policy 
debates, there seems to be considerable confusion 
about what the concept means, how it should be 
measured, and how it should be applied. This paper 
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critically examines the potential externalities related 
to energy security, the issues related to the measure- 
ment of these externalities, and the problems of 
incorporating these measures in market prices for 
energy. We begin by specifying what is meant by an 
energy security externality for the purposes of this 
study. We recognize that energy security can be 
defined in various ways, but our primary focus is on 
economic issues related to the behaviour of energy 
markets. We specifically exclude from consideration 
any military, diplomatic or foreign policy costs and 
benefits where economics and energy are only a part 
(sometimes a small part) of the bigger picture. While 
these non-economic issues may be vital concerns, 
the scope for addressing them through economic 
policies in energy markets is limited.* 

Generally, an externality refers to any characteris- 
tic of the economic system that creates costs or 
benefits not reflected in private production and 
consumption decisions, so that the resulting alloca- 
tion of resources is not Pareto efficient.* Where an 
externality is present, private and social costs di- 
verge in production or consumption, and a realloca- 
tion of resources among economic agents or across 
time periods can improve the efficiency of resource 
use. However, the presence of an externality is not 
sufficent justification for government intervention. 
In practice, the reallocation of resources is not 
costless; it is necessary to identify whether a prop- 
osed change imposes more costs than it ameliorates. 
Related to this point, social institutions or market 
outcomes that appear inefficient relative to an ideal 
standard may be the best that society can currently 
accomplish. Thus, as discussed further below, there 
is considerable ambiguity in practice as to what 
constitutes an energy security externality. This ambi- 
guity is compounded by the dependence of welfare 
levels in one nation on the actions of other nations 
through links in trade for petroleum and other 
commodities. 

In discussing energy security externalities it is also 
appropriate to narrow somewhat the scope of poten- 
tial spill overs considered. In keeping with most of 
the literature on the subject, we consider two broad 
sets of sources of potential externalities. The first 
concerns potential externalities associated with de- 
pendence on foreign energy (mainly petroleum) 
supplies. These issues involve potential excess pay- 
ments for imports, and indirect consequences of 
imports for the economy as a whole. The second set 
of potential externalities concerns the effects on the 
economy of fluctuations in energy costs. These cost 
fluctuations may derive from disturbances in the 
world petroleum market or from other shocks of a 
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local or regional nature, such as component failures 
in the natural gas or electricity delivery systems. 

Another broad area excluded from our definition 
of energy security externalities is the effects of public 
utility regulation, although some indirect effects of 
utility regulation may be broadly similar to the 
energy security concerns outlined above. For ex- 
ample, utilities may not provide socially preferred 
levels of service reliability across customers because 
pricing regulation does not allow for ‘unbundled’ 
pricing of different reliability levels. The result may 
be unnecessary disturbances in the flow of electrical 
energy and unnecessary fluctuations in costs associ- 
ated with the use of electricity. In addition, regula- 
tory imperfections could lead to insufficient long- 
term availability of capacity for gas or electricity 
delivery and result in unnecessary scarcity. Howev- 
er, while such regulatory shortcomings cause dead- 
weight losses in electricity markets, they are not 
energy security issues as the term is normally 
defined.*> Nevertheless, the consequences of unre- 
liability in energy delivery systems for the whole 
economy is an energy security issue, similar to the 
effects of oil price shocks. Similarly, the distortions 
in the rest of the economy resulting from utility price 
inflexibility can be thought of as an energy security 
issue. We return to these points subsequently in the 
paper. 

In the following two sections of the paper we turn 
to a critical review of potential energy security 
externalities, examining both conceptual arguments 
and empirical evidence. The final section discusses 
problems that arise in using measures of energy 
security externalities in energy policy. 


Potential externalities related to energy 
imports 


As noted above, we distinguish between two sources 
of potential externalities: those related to changes in 
the quantity of oil imports,° and those related to 
volatility in the price of energy. The first category, 
discussed in this section, generally involves adjust- 
ments that occur over medium to long periods of 
time, while the second category, discussed in the 
next section, refers primarily to short-term adjust- 
ment problems. In this section we explain why 
externalities involving oil imports may be present 
and assess whether those that do exist may be 
significant. 


Direct cost of oil imports 


In a perfectly competitive international market the 
price of a commodity like oil is a complete measure 
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of the worth of a transaction for individual actors. 
The outflow of US$1 of wealth in payments for oil 
gives rise to an inflow of oil whose value to the buyer 
(including consumer surplus) is at least US$1, and 
the wealth outflow at least compensates the seller for 
the real resource costs (including reserve replace- 
ment costs) incurred in supplying the oil. 

In a market where sellers exercise some market 
power the price may lie above the competitive level. 
This could be the case in the oil market because of 
the actions of the Organization of Petroleum Ex- 
porting Countries (OPEC). We discuss this issue 
below. Whether or not OPEC controls the price of 
oil, the price of oil remains a complete measure of 
the value for an individual purchaser whose actions 
do not affect the world price: US$1 worth of wealth 
outflow occurs only if the value of oil purchased is at 
least US$1. 

The situation may be different if a buyer’s decision 
may affect the market price. If the market price is 
positively related to the total volume of purchases, 
then an increase in purchases raises the cost of all 
imports.’ In a competitive market, the effect on the 
cost of inframarginal imports is not taken into 
account in decisions to buy the marginal increment 
of imports. For this reason, the cost of oil to the 
country as a whole is larger than the price. The 
assumption of a positive relationship between price 
and total purchases is crucial to this argument. This 
assumption is reasonable if sellers behave competi- 
tively, so that there is a well defined aggregate 
supply schedule. However, it may not be appropri- 
ate when sellers possess potential market power. 

The discussion to this point spotlights two issues 
that are relevant in gauging the existence and im- 
portance of externalities related to oil imports. The 
first is the presence of exporter market power. If 
market power is being exercised then importers 
would face a market failure and would have a 
justification for countervailing efforts to recapture 
rents. Whether such efforts would succeed is another 
matter, as we shall discuss. 

The second issue is the capacity of an importer to 
exercise monopsony power opportunistically (to 
‘beggar one’s neighbour’), even in the absence of 
exploitation of market power by exporters. Here 
there is no market failure in the sense of global 
efficiency, but the importing nation none the less 
may be paying more than is necessary for energy 
imports. This is a more controversial and problema- 
tic rationale for policy intervention than a response 
to non-competitive exporter behaviour. In the sub- 
sections that follow we consider exporter and impor- 
ter market power in turn. 
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The members of OPEC are undoubtedly capable of 
influencing the market price of oil if they should 
choose to exercise their market power. It is also easy 
to show that OPEC has not behaved (so far) as a 
classic market sharing, price setting cartel. There is, 
however, disagreement about the degree of market 
control that OPEC has exerted. MacAvoy takes 
issue with the conventional wisdom that observed 
petroleum prices and quantities reflect significant 
influences by sellers.* He expresses the view that the 
price explosions of the 1970s primarily reflected 
individual political events and demand-side re- 
sponses, not concerted OPEC decisions. He also 
asserts that OPEC was not the prime force behind 
the sustaining of price increases in the mid-1970s; 
instead, he attributes the market responses primarily 
to a burgeoning of world petroleum demand, signifi- 
cant declines in non-OPEC production, and some 
adjustment of production plans by individual OPEC 
members. OPEC’s inability to control the market 
effectively is further highlighted, MacAvoy argues, 
by its inability to offset subsequent stagnation of 
demand and non-OPEC production increases in the 
wake of the price jumps during the 1970s. 
MacAvoy attempts to support his argument about 
market scarcity with a very simple simulation model 
showing that price increases much like those 
observed in the 1970s would have emerged even 
under an extrapolation of OPEC behaviour from the 
1960s, a period of less collusion than that which 
occurred in the 1970s. Unfortunately, attempts to 
statistically estimate coefficients in the model fare 
very poorly, and even with judgementally specified 
parameters the model is not too successful in track- 
ing actual market outcomes through the 1970s. 
Thus, while MacAvoy’s assertions about market 
influences may be plausible conjectures, they re- 
ceive fairly little empirical support in his study. 
Teece presents another argument to explain why 
petroleum prices remain above competitive levels in 
the absence of concerted exercises of market power” 
— the so-called target revenue theory. According to 
this view, once petroleum prices rise to the point 
where further revenues no longer could be comfort- 
ably absorbed by the exporting country, further 
price increases would cause a reduction of supply. 
Revenue absorption levels, in turn, are complex 
dynamic functions of national development object- 
ives, the size of national oil reserves, the returns to 
foreign investment of oil proceeds, and political 
risks. With a backward bending supply curve, prices 
which have fortuitously risen above the marginal 
cost of reserve production and replacement — the 
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standard for price behaviour in a competitive 
market!° — can remain high even without collusive 
output restrictions because individual suppliers have 
no incentive to expand output and put downward 
pressure on the price. Producer rivalry would 
emerge only as revenues are eroded over time 
by demand stagnation and growth of non-OPEC 
supply. 

In a series of papers, Adelman presents the more 
widely accepted view that OPEC has exercised mar- 
ket power, though it has functioned only as a ‘clumsy 
cartel’.'' The core of Adelman’s argument is a set of 
calculations that attempt to measure the marginal 
cost of producing and replacing reserves, which is 
the standard for a competitive price as noted above. 
From his calculations, Adelman concludes that the 
gap between the world oil price and the marginal 
cost of oil supply in OPEC is too large to be 
explained by market forces. Thus, he concludes that 
output restrictions must be in place to explain the 
excessive prices. He makes a similar argument in 
comparing the spread in marginal costs between 
OPEC and high- cost producers in the USA. 

Adelman views the target revenue argument with 
disdain, arguing that countries like Saudi Arabia 
with vast reserves inherently earn a higher return on 
money in the bank than from leaving the oil in the 
ground. However, this argument presumes that indi- 
vidual OPEC members can be characterized as 
seeking to maximize the present value of financial 
wealth. As Teece suggests, a variety of economic 
and non-economic factors may explain exporters’ 
propensities to hold petrodollar balances.'? 

In addition, Adelman attributes all of the differ- 
ences between oil prices and his measures of margin- 
al supply cost to cartel rents. He does not give much 
weight to the possibility that the gaps could also 
represent scarcity rents earned by lower cost produc- 
ers. For example, OPEC countries may not have 
been in a position to rapidly expand output after the 
first oil price increase because of deliverability con- 
straints. In addition, Saudi Arabia has attached a 
high value to its associated natural gas deposits and 
has limited oil production until productive uses of 
the gas (eg petrochemical plants) are more fully 
developed. 

In yet another study of OPEC market power, 
Griffin econometrically tests several categories of 
hypotheses about the behaviour of individual oil 
producing countries inside and outside OPEC." 
These hypotheses include variants of market sharing 
cartel behaviour; competitive price responsiveness; 
the target revenue theory; and a ‘property rights’ 
hypothesis. According to the last hypothesis, 
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observed price increases in the 1970s resulted from a 
transfer of oil resource ownership to host countries 
which collectively had a lower discount rate, and 
thus a lower proclivity for current output versus 
future output, than the former oil company owners. 

Griffin’s principal conclusion is that OPEC seems 
to most closely resemble a partial market sharing 
cartel: individual member outputs are sensitive to 
other countries’ shares, but the output responses to 
changes in price are not strictly proportional. In 
contrast, output decisions in a group of non-OPEC 
countries appear to be competitively determined by 
prices. Griffin rejects the property rights theory, 
while his findings concerning the target revenue 
explanation of OPEC behaviour are inclusive but 
generally unfavourable. '4 

Griffin’s results extend only to 1983. A more 
recent paper by Jones extends Griffin’s analysis to 
include behaviour after the 1986 price drop.'> His 
results are basically in agreement with Griffin’s 
regarding OPEC and non-OPEC behaviour before 
and after the 1986 price drop, although Jones finds 
slightly less support for the partial market sharing 
hypothesis and he finds that the explanations for 
some individual countries vary between the two 
samples. 

While these results are provocative, they have 
some weaknesses which point to the need for further 
investigation. As Griffin points out, the partial mar- 
ket sharing cartel cannot be rejected for many 
non-OPEC oil producing countries, although in 
these regressions the individual coefficients are fre- 
quently insignificant and the overall explanatory 
power of the cartel model does not substantially 
exceed the competitive model. It is difficult to draw 
sharp distinctions on the basis of these models since 
both the independent variables — price and other 
countries’ output — are likely to move together. The 
same could be said of the independent variables — 
price and investment expenditure — in the target 
revenue model: the revenue target is probably en- 
dogenous to oil market conditions. Griffin also tests 
only an extreme version of the target revenue theory 
in which price and quantity move in opposite direc- 
tions, rather than allowing for price and quantity to 
move together up to the point where the revenue 
limit is reached. Finally, the fact that the model can 
be readily extended over such an abrupt change in 
the market as the 1986 price drop may be cause for 
concern rather than confidence. 

We must conclude at a minimum that the state of 
knowledge about OPEC and the world oil market is 
incomplete. This view is bolstered by comparisons of 
findings from different oil market models.'° The 
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Figure 1. World crude oil production (million barrels per day).* 


*Market economies exclude Albania, Bulgaria, Cambodia, China, Cuba, CSSR, former GDR, Hungary, Laos, Mongolia, North Korea, 
Poland, Romania, Former USSR, Vietnam and Former Yugoslavia. 


Sources: Energy Information Administration, Historical Monthly Energy Review; Monthly Energy Review, April 1993; International 
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comparisons highlight the sensitivity of outcomes to 
assumptions about oil supply and demand, energy- 
economy interactions, OPEC incentives, and the 
level of aggregation. For example, none of the 
models in the Energy Modeling Forum study was 
very successful in simulating the market over the 
period 1980-85. 

Uncertainties and suspicions about OPEC’s domi- 
nance are enhanced by an informal look at the data. 
Direct evidence of the exercise of market power by 
OPEC would be present if there were reductions in 
supply in 1973-74 and 1979 when the two price 
shocks occurred. Indirect evidence of market power 
would be present if the price of oil failed to decline 
after 1980 when world oil demand was declining. 
Experience in each of these cases fails to support the 
view that OPEC has exercised a significant degree of 
market power. As seen in Figure 1, OPEC output 
increased substantially in 1973, declined only slightly 
in 1974, and increased again in 1979. As argued by 
Bohi, inventory behaviour in these periods appears 
to have had more influence on oil prices than OPEC 
actions.'? OPEC output actually declined after 1980 
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but not fast enough to stabilize the world price. The 
real price declined by 40% between 1981 and 1985, 
and by another 50% in the first two months of 1986. 
It could be said that the slow pattern of price erosion 
before 1986 is evidence of market power at work. 
However, our understanding of world oil price be- 
haviour is too weak to substantiate the extent to 
which the sluggishness of price is due to supplier 
behaviour or to other factors. In any case, the fact 
that the price collapsed indicates that any success in 
the exercise of market power was temporary at best. 


Monopsony power and import policy 


The USA as a whole may possess monopsony power 
in the world oil market, even though individuals 
buyers in the USA do not. If oil import demand 
could be coordinated it might be possible to drive 
down the world price of oil by restricting demand, 
benefiting all oil users in the USA (and elsewhere). 

Monopsony effects are usually thought to be only 
pecuniary externalities, effects that redistribute 
rents but do not bear on market efficiency. Indeed, 
such effects are ubiquitous in efficient markets 
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where short-term or long-term scarcity (increasing 
supply cost) causes a bidding up of prices with 
increasing demand. However, when the rent redis- 
tribution involves transfers out of the purchasing 
country, the size of these wealth transfers may be a 
concern for policy makers even if the market is 
efficient from a global perspective. 

Notwithstanding such concern, it does not neces- 
sarily follow that a potential monopsony position 
should be exploited. The USA eschews the exercise 
of monopsony power in a number of international 
markets out of a belief that this approach is consis- 
tent with its long-run interests. In particular, the 
history of international trade relations suggests that 
gains from neighbour beggaring policies are usually 
transitory because the injured parties will retaliate, 
directly or in other markets, and the result will 
probably make all parties worse off. To argue for the 
exploitation of monopsony in the world oil market, 
it is necessary to conclude that the policy decision 
has a justification, that it can affect world prices, and 
that it will not provoke a retaliation by exporters 
which would leave the USA worse off. 

The exercise of market power by oil exporters is a 
potential justification. However, it remains to be 
seen whether aggregate oil demand restrictions by 
the USA could substantially affect world oil prices 
without retaliation. The ability of the USA to uni- 
laterally affect world oil prices is limited since total 
US oil demand is only about 30% of world oil use, 
and imports are only 40-50% of US demand. Any 
drop in oil prices from a decline in US demand will 
be partially offset by increases in other countries’ 
demands. Even proponents of an active oil import 
control policy, such as Broadman and Hogan, con- 
clude that the direct value to the USA of unilateral 
import restrictions to reduce world oil prices is only 
a small fraction (4-8%) of the price unless the base 
price of oil is low and a very substantial import 
control programme is deployed. !® 

Regarding retaliation, a case can be made for the 
use of monopsony power if OPEC possesses suffi- 
cient market power to make the exploitation of 
buying power more than marginally profitable. In 
this case OPEC also possesses the power necessary 
to retaliate against import restrictions by raising the 
world price of oil. However, retaliation will not 
result in higher OPEC profits if a profit maximizing 
monopoly price has been established already. Re- 
taliation simply reduces revenues and will be con- 
trary to OPEC’s interests. In contrast, if OPEC is 
not already earning monopoly profits, then retalia- 
tion can be profitable and OPEC is more likely to 
undertake such a response. Ironically, efforts to 
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exercise monopsony power may galvanize OPEC 
into a more cohesive entity and increase its capacity 
for exercising monopoly power.'? 

An important corollary to this discussion is that 
import tariffs and quotas are not likely to be wise 
choices as policies intended to address externalities 
related to OPEC market power. These policies are 
highly visible beggar thy neighbour actions. A better 
way to mitigate export market power, as argued 
further below, is through energy research and de- 
velopment that expands the range of substitutes for 
OPEC oil and indirectly reduces OPEC market 
power.” 


Indirect costs of oil imports 


Even without the presence of monopsony power or 
the exercise of market power by oil exporters, 
transfers of wealth for oil imports could have 
secondary effects on the economy that are not 
reflected in the price of oil and constitute a potential 
externality in the oil fuel cycle. The payments for oil 
imports have an unfavourable effect on the US 
merchandise trade balance, which could in turn have 
a negative effect on the international exchange value 
of the dollar and on the cost of all imported goods. It 
also has been argued that higher oil prices could 
aggravate ‘structural’ inflation that leads to adverse 
macroeconomic consequences. Broadman and 
Hogan attribute 8-11% of the total ‘import pre- 
mium’ they calculate to these two effects.”! 

The argument that higher oil prices translate into 
depreciation of the dollar is basically as follows. An 
increase in the price of oil means (assuming oil 
demand is price inelastic) that total payments for oil 
rise and (assuming all other trade is fixed) the 
current account will move toward deficit. A current 
account deficit leads to an overall balance of pay- 
ments deficit (assuming no change in capital flows) 
which in turn implies an excess supply of dollars in 
foreign exchange markets. Consequently, it is pos- 
sible that the international value of the dollar will 
fall and that all US imports will be more costly; that 
is, the USA must export more goods to buy the same 
amount of imports. While this is a pecuniary effect, 
it could be viewed as relevant to US national welfare 
in the same way that US interests are related to 
monopsony power — limits on US oil imports could 
curb the cost. 

While the argument may have some intuitive 
appeal, the necessary sequence of assumptions is not 
likely to hold. The conclusion of two complementary 
approaches to the analysis of the balance of pay- 
ments effects on prices, and the behaviour of 
exchange rates after each oil price shock, is that it is 
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*Before July 1974, the SDR was valued relative to the US dollar. Since then its value has been based on a weighted basket of currencies. 


Source: International Financial Statistics, IMF. 


inappropriate to attribute an exchange rate external- 
ity to oil imports. One analytical approach is con- 
cerned with real terms of trade effects of higher oil 
prices, as in Marion and Svensson.** The terms of 
trade refers to the amount of imports a given unit of 
exports will command in the international market; 
thus, a rise in the price of oil means that the USA 
must export more goods to buy the same amount of 
imports. Marion and Svensson demonstrate that the 
terms of trade effect of higher oil prices can be 
positive or negative for any individual oil importing 
country, depending on special circumstances for 
each country.” 

The second analytical approach looks at the effect 
of oil prices on the monetary exchange rate, as in the 
work of Krugman.** Like Marion and Svensson, 
Krugman shows that the relationship between a 
country’s exchange rate (or, for that matter, its 
current account position) and the price of oil is 
ambiguous in general. All oil importing countries 
will experience an initial current account deficit 
when the price of oil rises, but the effect on ex- 
change rates among oil importing countries will 
depend, initially, on the willingness of the oil export- 
ing countries to hold different foreign currencies 
(that is, on relative capital flows). If oil exporters 
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prefer to hold more dollars than other currencies, 
for example, the dollar exchange rate will rise. Over 
time, the exporting countries will spend their foreign 
currencies on goods or assets, and the countries of 
preference for these expenditures will experience 
currency appreciation. 

A study of exchange rate behaviour by Trehan 
finds a little empirical support for the view that 
higher oil prices lead to an appreciation of the dollar, 
but the evidence is weak.2> A more defensible 
conclusion, in view of the weak statistical results, is 
that the price of oil is a poor predictor of the dollar 
exchange rate, either positively or negatively. A 
look at the history of the dollar/SDR exchange rate 
in Figure 2 corroborates these findings. The SDR is 
representative of a composite of other currencies. 
The SDR exchange rate with the dollar shows that 
the value of the dollar is not obviously harmed by oil 
price increases nor helped by oil price reductions. 

We turn next to the question of the connection 
between oil prices and inflation. Higher oil prices 
will no doubt raise all prices somewhat, but unless 
oil prices continue to rise there is no ongoing infla- 
tionary process in the long term, only an increase in 
the price level (although that increase may be spread 
over time). Similarly, a rise in oil prices may aggravate 
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Figure 3. US crude oil prices. 


Sources: US Bureau of the Census, Historical Statistics of the United States, Colonial Times to 1970, Part 2, MI38-142, pp 593-594; 
Energy Information Administration, Petroleum Marketing Monthly , Domestic Crude Oil First Purchase Price, April and July 1990; and 
US Bureau of the Census, Wholesale Price Indices, Producer Price Index, converted to 1990=100. 


an inflationary process that is already in motion, 
but higher oil prices are not the cause of that infla- 
tionary process. The distinction between inflation 
and a rise in price, and between cause and effect, 
is important in establishing whether higher oil 
prices give rise to a need for a deflationary policy 
response. 

To attribute an inflationary side effect to increases 
in oil prices, the increase must be in the rate of 
growth of oil prices, not merely in the level of oil 
prices. Our understanding of world oil markets is not 
complete enough to rule out the possibility of a 
boost in oil price growth rates. However, a rise in 
growth rates is inconsistent with the predictions of 
resource supply theory and with the record of actual 
oil prices. Resource supply theory predicts that 
increased producer market power will probably re- 
sult in a rise in the initial price level, and that the 
price thereafter will probably grow more slowly over 
time compared to the price in a competitive 
market.”° Actual oil prices exhibit surprisingly few 
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trends of any kind, as indicated by the history of 
crude oil prices in the USA since 1889 shown in 
Figure 3. The overall trend is flat over the past 100 
years and, apart from temporary crises, the price has 
fluctuated within a fairly narrow band of US$10-15 
per barrel. 

Another possibility is that an on going bout of 
inflation can result from an overzealous monetary 
authority which is seeking to accommodate a rise in 
oil prices. The monetary authority could err in 
estimating what is required to adjust to a higher level 
of oil prices, thereby setting in motion an inflation- 
ary spiral that requires a deflationary jolt to stop. 
However, inflation scenarios that rely on planning 
errors by the monetary authorities can be triggered 
by any number of events, and to focus policy on the 
triggering event rather than the cause of the problem 
seems misguided at best. Nor is there a reasonable 
second best argument for attaching an inflationary 
spillover cost to oil prices, since the first best alterna- 
tive of educating the monetary authority is feasible 
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and more likely to avoid further costs than a policy 
aimed at oil prices or imports. In short, any connec- 
tion between oil prices and inflation seems dubious 
and would reflect at most a policy failure, not a 
market failure. 


Military expenditures and oil import costs 


It is sometimes argued that military expenditures in 
the Middle East add a substantial premium to the 
social cost of oil imports.”’ This is a disturbing myth 
because the argument rests on several logical flaws. 
First, military expenditures are a cost of mitigating 
energy insecurity rather than a cost of insecurity 
itself. To assume that the level of military expendi- 
tures is a good approximation of the externality 
implies that the size of policy response defines the 
size of the externality. By way of comparison, a 
pollution externality refers to the damages that 
pollution imposes on third parties, not the cost of 
cleaning up the pollution. The magnitude of the 
environmental damages tells us something about 
how much we should be willing to spend to clean up 
the pollution. Similarly, the magnitude of the poten- 
tial damages (broadly defined) of insecurity in the 
Persian Gulf should provide guidance to policy 
makers about how much to spend on a military 
response to mitigate the damages. 

In addition, military expenditures in the Middle 
East are made to serve a variety of national security 
interests other than securing oil flows or stabilizing 
oil prices. Thus, it is incorrect to interpret all of 
these expenditures as a cost of pursuing energy 
security. Indeed, since the expenditures are a com- 
mon cost for many purposes, any assignment of cost 
shares among different purposes is arbitrary. 

The arithmetic of assigning a premium to oil 
imports based on military expenditures also suffers 
from logical shortcomings. Spreading these costs 
over US imports alone is questionable for at least 
two reasons. First, to the extent that energy security 
is a question of adjusting to price shocks, where the 
damages depend on total oil consumption or even 
total energy consumption, then the unit cost of 
seeking to stabilize the market through military 
activity should reflect this larger denominator. 
Second, and more importantly, the USA undertakes 
a military presence in the Middle East on behalf of 
many allies, not just for its own narrow self- interest. 
Thus, the benefits are related to energy consumption 
of many nations in addition to the USA. These 
considerations, together with the observation that 
the military expenditures serve multiple purposes, 
sharply reduce the apparent ‘military expenditures 
premium’. 
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Finally, the calculation of a per barrel military 
outlay for energy security is sometimes construed as 
a marginal, behavioural concept: if the price of oil 
were higher, then the resulting drop in oil use would 
shrink the need for military expenditures 
correspondingly. It seems unlikely, however, that a 
reduction of US imports by one or two million 
barrels a day would systematically lower the US 
military commitment in the Middle East. The milit- 
ary outlay, to the extent that it can be associated 
with energy protection, is a fixed cost that cannot be 
altered by marginal changes in energy prices and 
demands. 


Potential externalities related to energy 
price variability 


The issue explored in this section is whether there 
are externalities associated with the adjustment of 
the domestic economy to rapid fluctuations in ener- 
gy prices.> Sudden changes in energy prices could 
result from a variety of causes, including changes in 
world petroleum supply and demand or fluctuations 
in local energy delivery capabilities (eg gas well 
freeze ups, power station breakdowns, transmission 
system failures). The effects could be local, regional 
or national. Among the possible causes of sudden 
increases in energy prices, the most serious from a 
national perspective will inevitably involve a shift in 
world oil supply or demand. Disruptions in oil 
markets represent the only event capable of serious- 
ly taxing demand-supply balances in national and 
world energy markets. Moreover, given substitution 
possibilities between petroleum and other energy 
sources, oil price shocks are capable of causing a 
simultaneous disruption in all energy markets.”° 

Energy price shocks can have both long-term and 
short-term effects on the economy, although only 
the short-term effects will likely involve externali- 
ties. Long-term adjustments will take place in the 
amount of energy related investment and in the rate 
of innovation. These adjustments could have signifi- 
cant effects on the level of productivity on the 
economy over time.*? However, these adjustment 
costs are likely to be fully internalized in private 
decisions and there is no a priori reason to believe 
the costs could be avoided by correcting a market 
failure (other than that related to R&D, as men- 
tioned above). Thus the following discussion of price 
related externalities deals exclusively with the short- 
term problems of adjusting to a sudden change in 
energy prices. 

The most important short-term adjustment prob- 
lem concerns the possibility that real wages will not 
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adjust to maintain employment when energy prices 
suddenly rise. A rise in energy prices will reduce the 
use of energy and (when energy and labour services 
are complementary inputs in production) will lower 
the marginal productivity of labour. Lower produc- 
tivity implies an increase in the cost of labour, which 
employers will seek to reduce. If wages cannot be 
reduced (for institutional reasons such as periodic 
labour contracts), employers have no choice but to 
reduce the amount of employment. The decline in 
employment thus becomes an indirect effect of high- 
er energy prices which lowers total output of the 
economy. 

A second possible indirect effect of an energy 
price shock is a reduction in capital services because 
of premature obsolescence of energy using capital 
stocks. A sudden increase in energy prices will make 
some energy-inefficient capital goods superfluous, 
either because of competition with more efficient 
capital goods or because the demand for more 
expensive energy intensive end products declines. A 
decline in capital services implies a reduction in 
productive capability throughout the economy, and 
thus a reduction in potential output. 

Employment and output losses after an energy 
price shock may be further aggravated by difficulties 
in reallocating factors in response to changes in the 
mix of final demand brought about by changes in 
product prices. For example, commodity price rigid- 
ities could cause inefficient inventory accumulations 
in some sectors and unwanted decumulations in 
others. Another source of commodity price rigid- 
ity is public utility regulation in the natural gas and 
electricity industries. Since prices are set administra- 
tively in these industries and will not easily adjust to 
changes in market conditions, energy supplies will 
not necessarily flow to their highest valued uses after 
an energy price shock. 

These macroeconomic adjustment problems are 
fundamentally different in character from the prob- 
lems associated with oil imports discussed above. 
The problem of excess wealth transfer for imports 
depends on the level of energy prices and the volume 
of energy imports, whereas the macroeconomic 
adjustment problems depend on the size of the 
change in energy prices and the volume of energy 
consumption. In addition, the wealth transfer prob- 
lem operates at a fundamentally national scale, 
whereas the oil price adjustment problems could 
vary significantly from region to region depending 
on the causes of the disturbance, the flexibility of 
local energy production and consumption, and the 
effects of energy prices on local labour markets and 
capital utilization. 
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We first examine the extent to which these mac- 
roeconomic effects may be thought of as externali- 
ties. The conclusion is that some market failures may 
be present, but it is difficult to distinguish between 
externalities and frictional adjustment problems that 
are accounted for in private market decision making. 
The empirical section that comes next looks at gross 
macroeconomic effects of energy price shocks, since 
costs attributable to externalities are difficult to 
distinguish from those that are internalized, and 
concludes that even at a national level there is also 
considerable ambiguity in ascertaining the gross 
effect of energy price shocks on the economy. Con- 
sequently, little can be said in practice about the 
subset of gross macroeconomic costs that are attri- 
butable to market failures. 


Identifying the externality 


To what extent can macroeconomic effects of energy 
price shocks as described above be thought of as 
externalities? To address this question we must 
distinguish two types of reductions in economic 
activity that might result from an energy price in- 
crease. The first type of reduction, which is not an 
externality, occurs because more resources are re- 
quired to pay for energy. Part of this direct resource 
cost is the income transfer abroad to pay for energy 
imports and part is the diversion of resources away 
from other economic activities and into domestic 
production of energy. These effects occur because of 
private sector responses to changes in energy prices, 
so they represent costs that are internalized in 
private decisions.* 

As noted previously, national income may drop 
below the level that would obtain in a perfectly 
frictionless economy if the energy price shock results 
in unemployment of labour and capital.*? Some of 
these effects represent relatively clear cases of im- 
perfection in factor market adjustment that would 
be lessened with reduced exposure to energy price 
volatility. In other cases factor markets may be 
operating as well as possible given real world institu- 
tional constraints, but adjustment problems still can 
be ameliorated by some outside policy action. In 
either case we can say that an externality exists to 
the extent that the parties to the labour and capital 
transactions themselves cannot fully avail them- 
selves of means to anticipate and respond to the 
energy price shocks. Conversely, to the extent that 
the costs are anticipated and coped with, the effects 
of energy price instability are internalized. 

To illustrate the various distinctions among effects 
of energy price volatility, an increase in labour 
unemployment after an energy price shock may at 
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least partly reflect the existence of institutions like 
union contracts that encompass a degree of wage 
rigidity not suited to an environment of energy price 
variability. Individual workers as well as employers 
might prefer more flexible arrangements but are 
unable to achieve them in practice. In this case an 
energy price shock triggers a failure in the market 
for labour services that induces unemployment.* 

Some rigidities may reflect labour contracting 
practices that are efficient ex ante, given real world 
informational and institutional constraints. In par- 
ticular, downward real wage adjustments after an 
energy price shock may reduce labour productivity, 
because lower wages cause the average quality of the 
workforce to decline. This can happen because the 
best workers quit and the cost of being caught 
shirking declines.*> In this case, wage rigidity reflects 
institutional arrangements in the labour market that 
represent the best choice among currently available 
methods for structuring labour services transactions. 
Nevertheless, reliance on energy sources with less 
volatile costs could reduce adjustment burdens due 
to wage rigidity, so the issue is a relevant considera- 
tion for energy policy. 

Problems of identifying externalities also arise in 
analysing a decrease in capital services from acceler- 
ated obsolescence of energy intensive capital after 
an energy price jump. Private agents who anticipate 
the risk of future energy price shocks will have an 
economic incentive to hedge by adopting less energy 
intensive technologies, or technologies which allow 
greater short-term flexibility in substituting away 
from energy inputs.*° Hedging also can be accom- 
plished by expanding energy storage capability so 
that energy can be purchased at lower cost for use 
during a disturbance. 

Even with these private hedging activities, society 
may experience adjustment costs from decreased 
capital utilization after an energy price shock. Hedg- 
ing opportunities will not work perfectly, even under 
the best of circumstances. Private agents will not 
have perfect foresight of energy changes. Nor will 
capital be perfectly malleable across sectors and 
uses, even with investments in flexibility. Again, 
energy sources with less volatile costs might reduce 
the difficulties. At issue here is the extent of the 
market failures which impede the hedging process. 

One possibility is the existence of systematic price 
forecasting errors that bias private actors away from 
efficient investments. No doubt there have been 
episodes of forecasting error in the past, notably in 
the response of US refiners to price signals in late 
1978 and early 1979 during the Iranian Revolution.*’ 
As detailed by Lynch, forecasters have consistently 
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overestimated the growth of oil prices since the 
second oil price shock in 1979-80.°° Forecasts by 
government and academic experts are no better than 
those from private industry. However, the degree to 
which prices embody relevant information about 
market conditions seems to have increased in recent 
years.*° The literature does not provide strong sup- 
port for the existence of a systematic ex ante bias in 
forecasting energy prices, despite the obvious ex post 
bias.*° Even if such errors could be identified, it is 
problematic whether government intervention 
(other than its current activities in publishing energy 
statistics) could improve upon the situation.*! 

Another possibility is the existence of scale econo- 
mies in energy storage which result in less than the 
socially efficient amount of storage being under- 
taken. This is one of the justifications for govern- 
ment investment in the Strategic Petroleum Re- 
serve. An additional justification stems from the 
notion that the private rate of discount exceeds the 
social rate because of tax distortions, barriers to risk 
pooling, and other factors.*” A high private discount 
rate will lead to less oil storage and will discriminate 
against more capital intensive, less energy intensive 
production technologies if capital and energy are 
substitutes, or against capital expenditures that 
promote energy flexibility. Unfortunately, however, 
the degree of capital—-energy substitutability remains 
a matter of dispute. 

Our definition of externalities also includes 
adjustment costs in the rest of the economy resulting 
from the pricing of services provided by public 
utilities, where regulation generally impedes adjust- 
ment of commodity prices to changing market condi- 
tions. Because of regulation, an increase in oil prices 
will not lead to efficient adjustments in natural gas 
and electricity prices. These price rigidities in turn 
may cause adjustment problems throughout the 
economy.*? While distortions in gas and electricity 
markets from economic regulation may be endemic, 
society has not yet developed practical alternatives 
to current forms of regulation that will simultaneous- 
ly constrain market power and allow regulated prices 
to adjust the changes in market conditions. Never- 
theless, energy policies may be able to ameliorate 
the consequences of output price rigidities in utility 
markets, and the spill over effects of these rigidities 
to labour and capital employment, by helping to 
reduce input price variability or enhance adaptabil- 
ity. Thus, from the standpoint of energy security we 
would view spill over effects of commodity price 
rigidity in utility markets no differently from other 
commodity price rigidities. 

To summarize, there are plausible theoretical 
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arguments for the existence of externalities from 
energy price volatility. However, there are major 
conceptual ambiguities in calculating the costs of 
volatility based on the causes of rigid adjustment and 
the degree to which volatility of energy prices is 
accommodated ex ante. These ambiguities are com- 
pounded in empirical analyses of volatility costs, to 
which we turn next. 


Empirical information 

Empirical studies of the macroeconomic effects of 
energy price shocks do not try to distinguish between 
internalized and externalized costs. The best that we 
can do, therefore, is to try to assess the importance 
of the gross macroeconomic costs of energy price 
shocks and draw inferences about the potential 
empirical significance of the externality component. 

Perhaps surprisingly, the evidence about the gross 
costs at the national level is mixed. The coincidence 
of timing of the two oil price increases and two 
recessions during the 1970s leads many observers to 
believe that the effects of energy price shocks on the 
economy are large.** This view is best represented 
by an extensive simulation analysis conducted by the 
Energy Modeling Forum (EMF).* The study com- 
pares estimates of the effects of various oil shock 
scenarios on US GNP calculated by 14 macroeco- 
nometric models, ‘including standard large-scale 
models used by forecasting and consulting com- 
panies. While there is considerable variation among 
the findings of individual models, there is a consen- 
sus that the calculated GNP losses are substantial.*° 

The authors of the EMF study take pains to 
enumerate caveats which must be considered when 
interpreting their results. They indicate that the 
individual model results vary significantly because of 
differences among the models with respect to the 
relationship between GNP and the overall price 
level, and with respect to the link between oil prices 
and the general price level. Nevertheless, most of 
the models have the same basic mechanism for the 
transmission of energy shocks. Increased energy 
costs cause firms to increase their price mark ups, 
and higher prices depress aggregate spending. The 
reduction in aggregate spending reduces the demand 
for labour, but wages cannot fall fast enough to trim 
labour costs in line with reduced demand. Conse- 
quently, employment declines. 

The main source of scepticism about the results of 
these models is that the equations of the models 
employ parameters estimated from limited experi- 
ence with price shocks over the 1950 to 1980 period. 
During this period real oil prices were stable or 
falling except for the two brief explosions during the 
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1970s. Thus, the conclusions of the models regarding 
the relationship between oil price increases and 
GNP will be determined by the experience with the 
two recessions that followed the 1970s price shocks, 
although this experience may not be representative 
of the true energy-economy relationship. As noted 
below, the recessions experienced in some countries 
could be explained by factors other than energy 
prices, such as differences in macroeconomic stabi- 
lization policies. It is possible, in other words, that 
the econometric models are confusing the effects of 
deflationary macroeconomic policies with those of 
changes in oil prices. 

Another reason for scepticism in blaming energy 
prices for the recessions of the 1970s is that the price 
collapse of 1986 did not cause an economic boom in 
the USA and other industrial countries (see Figure 
4). The absence of a positive boost to GNP in the 
major industrial countries suggests again that the 
experience of the 1970s gives a misleading impress- 
ion of the energy—economy relationship. Additional 
corroboration is provided by comparing the conclu- 
sions of Hamilton with Mork.*” Hamilton looks at 
correlations between energy prices and GNP before 
1981 and concludes that higher energy prices cause 
recessions, while Mork finds that the same statistical 
methods applied to data extended through 1986 give 
a different impression. 

Doubts about the meaningfulness of statistical 
results based on aggregate economic variables led 
Bohi to examine disaggregated industry data for the 
USA, Germany, Japan and the UK for explanations 
of the experiences of these countries during the 
1973-74 and 1979-80 shocks.*® The results of this 
analysis suggest that energy prices may have had 
little to do with the macroeconomic problems of the 
1970s. To begin with, we might expect more similar- 
ity in the way different sectors of the economy were 
affected, both across the two recessions and across 
the four countries, if the common cause was energy 
prices. Within each country, the industries hit har- 
dest are quite dissimilar from one recession to the 
next and, and for each recession, the industries hit 
hardest are dissimilar across the four countries. 

Another set of statistical tests examined the rela- 
tive economic performance of different sectors to 
see if the effects of the shocks are more pronounced 
among the more energy intensive sectors. The tests 
reveal no significant negative correlations between 
energy intensity and changes in output, employment 
or capital formation for any of the four countries. 
Nor does the evidence suggest that adjustment costs 
caused by changes in the composition of final de- 
mand are more severe in energy intensive sectors. 
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Figure 4. Annual percentage changes in output and employment.* 


“Output is measured in GNP for Germany and Japan and in GDP for the USA and the UK. Figures on Germany refer to FRG. 


Sources: OECD Department of Economics and Statistics, Labour Force Statistics, 1989, 1990; IMF, International Financial Statistics 
Yearbook, 1992. 
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Finally, in contrast with the rigid wages argument, 
changes in real wages appear to vary negatively with 
energy intensity in the two shock periods, suggesting 
that wages were more responsive in labour markets 
where unemployment has been more serious. 
These and other findings suggest that we should 
look to factors other than energy prices to explain 
the macroeconomic failures during the 1970s. The 
alternative hypothesis suggested by Bohi* is that the 
industrialized countries were already combating in- 
flation when the oil price shocks hit and, except for 
Japan in 1979, further deflated their respective eco- 
nomies to mitigate increases in their general price 
levels. Given that Japan was the only industrial 
country to avoid a recession after the 1979 oil shock, 
it is plausible that the monetary authorities rather 
than energy prices were to blame for the recessions. 
In empirical analyses of the recessions it is, of 
course, difficult to separate the influences of the 
monetary authorities from those of oil prices, and 
research to date fails to make a credible 
distinction.-° A great deal more study is required 
before we can begin to understand the nature of 
energy-economy interactions at the national and 
regional levels. If nothing definitive can be said 
about the gross economic costs of energy price 
shocks, it follows that even less can be said about the 
magnitude of any embedded externalities. 


Preserving the domestic petroleum industry 


Variants of the arguments about adjustment prob- 
lems in labour and capital markets also have been 
applied to argue for protection of the US domestic 
petroleum industry in the wake of negative price 
shocks, like the 1986 oil price drop. Assistance is 
warranted, it is argued, because specialized human 
capital and physical assets that are costly to replace 
or reconstitute may be lost to the market from a 
temporary bout of underutilization. 

The core of these arguments is that there are 
failures in risk and insurance markets that prevent 
effective adaptation by the petroleum industry and 
suppliers of labour and capital inputs to fluctuations 
in the marginal value of factors as a consequence of 
energy price variability. However, we believe that 
proponents of this view have not yet made an 
effective case for the existence of such market 
failures, or that industry protection is the best re- 
medy. Many industries are capital intensive, utilize 
specialized factors and face cyclic market conditions. 
If there is a market failure in this context, and that is 
not assured, it is not a failure specific to petroleum.*! 

Moreover, if such evidence could be adduced, it 
would not follow that protection of the industry is 
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the appropriate response. Unlike the difficulty of 
correcting general problems of inflexibility in labour 
and capital markets, here remedies for shortcomings 
in hedging are feasible. Long-term employment and 
capital service contracts for specialized resources 
could be written with flexible terms but long dura- 
tions to accommodate market conditions and with 
premiums as needed to compensate factor owners 
for episodic income fluctuations. Such measures, 
combined with general income hedging by factor 
owners and petroleum producers, presumably could 
take much of the sting out of oil price drops.” 


Conclusions and policy implications 


We have examined potential externalities associated 
with the volume of oil imports and with variability in 
the price of energy. Only the potential consequences 
of OPEC market power appear to be significant in 
assessing oil import externalities. Indirect externali- 
ties operating through exchange rates and inflation 
are neither conceptually nor empirically credible. 
With regard to variability in the price of energy, 
there exists a plausible externality associated with 
institutional and technological constraints on wage 
and price flexibility, but it is difficult to identify the 
extent of any externality and to separate the associ- 
ated cost from gross adjustment costs. The empirical 
literature provides no information on the magnitude 
of the externality and even wide disagreement about 
the magnitude of the gross adjustment costs. 

Our discussion of the market power issue indicates 
that because of threats of retaliation, direct import 
controls would not be a wise policy choice to address 
this externality.-’ In principle, a combination of 
taxes on energy consumption and subsidies for ener- 
gy production could be devised to achieve the same 
effect as import controls, but with less visibility as a 
‘beggar thy neighbour’ strategy and therefore with 
less risk of retaliation. However, such alternatives 
have their own drawbacks. Consumption taxes raise 
domestic prices to force conservation, which may be 
inconsistent with concerns about macroeconomic 
adjustment costs. Subsidies to domestic oil produc- 
tion would have to be very high to overcome the 
high marginal cost of replacing reserves in the USA. 
It may be more cost-effective to direct those sub- 
sidies to production in other parts of the non-OPEC 
world where marginal costs are significantly lower. 
In either case, it is difficult in practice to set taxes or 
subsidies which balance the clear deadweight losses 
of resource misallocation against a reduction in 
market power whose magnitude and timing is 
uncertain. 
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The only policy recommendation that will reduce 
OPEC market power without a serious drawback is 
government support of energy R&D that will lead to 
an increase in the price elasticity of either world oil 
supply or demand. This support for R&D does not 
extend to mandates or subsidies for promoting alter- 
nate fuels that otherwise would be non-economic. 
Such measures have the same drawback as energy 
taxes in requiring up front social costs for uncertain 
future benefits. The goal of policy in this area should 
be confined to developing technological options 
unless more serious problems of market power 
emerge in world energy markets. 

There are no feasible policy options for directly 
addressing the causes of adjustment rigidities.** For 
example, it is not feasible to replace collective 
bargaining or other established labour contract 
arrangements with an option that allows for greater 
wage flexibility. Similarly, efforts to make natural 
gas and electricity prices more responsive to market 
forces are limited by the recognized need to control 
the market power of legal monopolies. Thus our 
attention turns to possible second best policies. 

Taxes may be employed to reduce energy con- 
sumption, or to shift consumption away from the 
most volatile forms of energy, in order to reduce the 
impact of an energy price shock when it occurs. 
However, the logic of this option is strained because 
taxes force the economy to make the same adjust- 
ments as external oil price shocks. While self- 
inflicted pain may be imposed in more manageable 
doses, the costs are certain and permanent, while the 
costs of energy market disruptions are uncertain and 
temporary. Consequently, circumstances are unlike- 
ly to weigh in favour of energy consumption taxes 
unless and until a stronger case can be made regard- 
ing the seriousness of energy market shocks and 
their macroeconomic consequences. 

If it is not possible to mitigate the effects of energy 
price changes, we must turn to policy options that 
work to dampen fluctuations in energy prices. With 
respect to oil, two options are available, a Strategic 
Petroleum Reserve (SPR) and development of new 
technology, both of which have been undertaken in 
the USA. Investment in the USA SPR has been 
substantial — in excess of US$20 billion has been 
spent to store close to 600 million barrels of oil. 
Despite the large investment, the effectiveness of 
the reserve is questionable because the maximum 
contribution of the SPR is small relative to the 
potential increase in private oil storage demand 
(several hundred million barrels during the early 
months of the 1979 crisis, for example). According 
to this line of reasoning, it would be too costly for 
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the USA to build a SPR that is large enough to 
dampen oil prices in a crisis without the help of other 
countries. International cooperation, in the form of 
coordinated stock drawdown or restrictions on im- 
ports, is therefore a necessary complement to the 
SPR to achieve effective control of oil prices.** 

The second option, investing in R&D, will reduce 
oil price volatility if it results in new technologies 
that increase energy demand and supply elasticities. 
This option is the only one that addresses both the 
problem of OPEC market power and the problem of 
oil price volatility. 

Our discussion of policy options for addressing 
energy security externalities suggests a hierarchy of 
potential responses, although the uncertainties sur- 
rounding the magnitudes of externalities obviate a 
recommendation on how intensively these measures 
should be applied. At the top of the hierarchy is 
support for R&D, which has the capability of 
addressing numerous market failures simultaneously 
with fewer downside risks. Further down is the SPR, 
which can be a useful tool for stabilizing energy 
prices but only in the context of international coop- 
eration. Reform of public utility regulation to en- 
hance the responsiveness of the gas and electric 
markets to changes in economic conditions is also 
desirable, but regulatory reform generates con- 
sequences well beyond energy security and cannot 
be lightly tossed into a pot of measures for addres- 
sing security concerns. Further down in the hier- 
archy is the use of taxes to curb energy consumption, 
because of their unattractive side effects on the 
economy.©° Uniform energy taxation is especially 
inefficient in achieving security goals, since different 
energy types have differing degrees of price volatility 
and substitution possibilities. Finally, oil import 
controls have the least to commend them given the 
uncertainties about market power by suppliers and 
the prospects for retaliation. 
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